Summary
The The average life span of Japanese men and women is the longest in the world, and the population of elderly people in Japan is rapidly increasing. However, not all are healthy and free-living. Not only the aging process, but also many other factors, including health, psycho logical, social, and economic circumstances, are associ ated with nutritional and health status in elderly people (1) . The intake of nutrients recommended as adequate E-mail: reiwata@fnh.nicol.ac.jp for older adults is often based on tenuous evidence and frequently relies upon extrapolations from the better defined requirements of young adults (2) . A number of diet and nutrition surveys, including the National Health and Nutrition Examination Surveys (NHANES) I, II, and III in the USA and the National Diet and Nutri tion Survey in Britain, found the inadequate intake of many nutrients in high percentages of elderly people (3-7). In the reports of these studies, it was pointed out that the factors contributing to nutritional inadequacy in older people include physiological decline, age related diseases, medications, insufficient food con sumption and low income. However, there are very few reports providing detailed data about nutrient intake especially the intake of minerals and vitamins, in healthy Japanese community-dwelling people over 70y of age. We have conducted this dietary survey to under stand the nutritional status of elderly people, using our modified questionnaire method, the so-called Conve nient Dietary Survey Method (8) . The disadvantage of this method is the tendency to underestimate or over estimate the amount of foods that participants eat. In addition, we cannot obtain data on the intake of micro nutrients for them. For the evaluation of adequate dietary intake, basic knowledge of the micronutrient intake in healthy elderly people is essential. On the other hand, the Standard Tables of Japanese Food Com position (5th ed.) (9) , which were newly revised in 2000, contain information on 9 minerals and 12 vita mins, though only five minerals and five vitamins were described in the former Standard Food Table (4th ed. ) (10) .
The purpose of the present study was to clarify in detail the nutritional intake of healthy free-living eld erly people, age 70y or older, in Japan, referring to the current Standard Tables of Food Composition in Japan. In addition, another goal was to elucidate the relation ships among nutrients, especially among minerals and vitamins. These results will provide an understanding of the consequences associated with a better definition of the Recommended Dietary Allowances (RDAs) and a guideline for improving nutrition services for healthy Japanese elderly people.
MATERIALS AND METHODS
Subjects. In 1998, a longitudinal interdisciplinary study of aging was initiated to evaluate the relationship between general health status, including nutrient intake and anthropometry, and dental diseases such as root caries. Initially, questionnaires were sent to all 4,542 residents aged 70y (born in 1927) in Niigata City, Japan. Among them, after dividing by sex, 600 persons were selected randomly in order to have approximately the same number of each sex for the baseline survey (11, 12) . The participants agreed to undergo medical and dental examinations and signed informed consent forms regarding the protocol, which was approved by the Ethics Committee of Niigata Uni versity Graduate School of Medical Dental Science. The study was carried out according to the rules of the Hel sinki Declaration. Follow-up surveys have been carried out every year in June using the same methods as in the baseline survey. Among the participants (n=435) in this follow-up survey conducted in June 2001, 62 vol unteers who had remained generally healthy for four years after the 1998 baseline study took part after receiving a full explanation of the purpose of this detailed nutrient intake survey. They well understood the follow-up surveys, and were interested in health and daily diet for themselves, and furthermore, their favorable conditions in economic and social situation were secured. Many of them were enjoying their life style by serving the community actively or making a kitchen garden. This nutritional survey was conducted from November 5 to December 5, 2001 , to avoid sea sonal changes in food intake. Complete three-day food intake data were obtained from 57 volunteers, 31 men and 26 women. All subjects were 74y old. Body height and weight were measured, and body mass index (kg/m2, BMI) was calculated. To monitor general health, blood specimens were tested in a com mercial laboratory (Biomedical Laboratories, Tokyo, Japan). Physiological characteristics and biochemical parameters are shown in Table 1 . These data were obtained in June 2001. Physical activity levels were classified in I-III based on the RDAs for the Japanese (6th ed.) (13) using questionnaires pertaining to time spent daily in various activities. Activities of daily living (ADL) were assessed using of the Tokyo Metropolitan Institute of Gerontology (TMIG) index of competence (14) .
Dietary intake and calculation of nutrient intake. Trained dieticians visited the subjects on the day before the survey started. The subjects had been fully instructed on how to record all consumed food, includ ing drinking water (green tea and so on) and usage of nutritional supplements. Food consumed by the subjects was weighed using the same model of balance (Tanita, Japan) for three consecutive days. The dieticians twice checked the records of dietary intake weighed by the subjects, on the second of the three consecutive days and after three consecutive days. Food consumption data were obtained at the homes of the subjects by 12 trained dieticians. Finally, two dieticians checked all the food intake data. After that, nutrient intakes were calculated based on the Standard Tables of Food Composition in Japan (5th ed.) (9) . Items that were unregistered in the food tables were substituted for using the mean of exist cantly different between men and women ( Table 2) . The difference among individuals in zinc and copper intake is larger than in iron intake. This is due to the intake amount of shellfish such as oysters.
RESULTS

Intakes of energy, nutrients
Vitamin intake
The daily intake of all vitamins was higher than the values prescribed in the Japanese RDAs (13) ( Table 2) . No significant difference was observed between men and women with regard to the daily intake of fat-soluble Table 5 shows the daily intake of the main groups of food consumed by the subjects. The daily intake of cere als was significantly different between both sexes (p<0.001). All of them take meals three times a day regularly and 95% of them take cooked rice twice a day. The consumption of fish, shellfish and their products was remarkably higher than that of other animal pro tein sources, such as meat and its products, especially in men. For fish and shellfish, the most frequent intake was salmon, which is followed by yellow tail, cod and pollack, prawn (lobster and shrimp) mackerel and oys ter, in descending order. They had a large number of vegetables. It reached about 50 as a total, and one per son had about eight kinds of vegetables a day on aver age. The most frequently used is carrot, and it is followed by daikon (Japanese radish), welsh onion, onion, Chinese cabbage, cabbage, spinach, tomato, broccoli and edible burdock, in descending order. Fruits were eaten not only after meals but also between meals by many people. For fruits, one person had more than two kinds a day. Kaki (Japanese persimmons), apple, Satsuma mandarin, banana, and pear were commonly consumed. Soybean products, such as tofu and abura age, natto and miso were also commonly consumed. A noteworthy point is that boiling was used frequently as the cooking technique.
DISCUSSION
The nutritional intake of apparently healthy older Japanese adults in Niigata City, which has a population of about 530,000, was assessed. ADL is an important index to characterize the participants. They had no problems with their ADL as shown in Table 1 (14) Therefore, the present three-day dietary survey could be conducted using a precise weighing method, which is reliable but not easy, to record food intake. Compared Table 4 . Pearson correlation coefficients among nutrient intakes in healthy elderly Japanese people.
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